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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the polish approach for carrying out flattening of the semi-conductor 
substrate, especially, the detailed pattern is formed on the semi-conductor wafer, and this invention 
relates to the scouring pad used for the polish process which carries out flattening of the minute 
irregularity of this pattern. 
[0002] 

[Description of the Prior Art] Generally, in the finish-machining process and the multilayer- 
interconnection process in device-izing, as for the semi-conductor wafer, flattening of mirror polishing, 
an interlayer insulation film, or the electric conduction film is performed by the so-called chemical 
mechanical grinding method (Chemical Mechanical Polishing). In such polish, properties, such as 
surface smoothness after alternative polish of the heights of the homogeneity of the amount of polishes 
in the whole wafer surface and a concavo-convex level difference and polish of the concavo-convex 
section, are searched, for. The object of a configuration so that it may be listed below as a scouring pad 
to these demands has been developed and examined conventionally. 

[0003] ** That by which the laminating of the synthetic leather layer which is a polish layer was carried 
out to the elastic polyurethane layer (United States patent number 3,504,457) 

** The thing of a configuration of having stuck the polyurethane impregnation nonwoven fabric on the 
foaming polyurethane layer (JP,6-21028,A) 

** The polish front face is prepared and the thickness and the rigid rigid element which were adjoined 
and chosen as said polish front face are prepared. In order to give the uniform force substantially to said 
rigid element, adjoin said rigid element and the elastic component is prepared. The pad for polish 
characterized by maintaining the rigidity which induction of the crookedness which said rigid element 
and said elastic component gave the elastic crookedness force to said polish front face, and controlled on 
said polish front face was carried out, and it suited the overall configuration of the front face of said 
work, and was controlled about the local configuration on said front face of a work. (JP,06-077185,A) 
** Modulus of direct elasticity EA Large Surface A and large modulus of direct elasticity EB Abrasive 
cloth characterized by having the small lower layer B and forming the interlayer M at least with large 
modulus of direct elasticity rather than the above-mentioned B horizon among both the layers A and B 
(JP,10-156724,A) 

** The pad with which the interlayer is divided with the configuration of a polish layer, an interlayer 

with elasticity higher than a polish layer, and a soft substrate layer (JP,1 1-48 131, A) 

[0004] 

[Problem(s) to be Solved by the Invention] The various above-mentioned scouring pads have the 
following troubles. 

** Although there are no problems, such as a scratch, since soft synthetic leather is used for an 
outermost layer polish layer, although the duty which makes homogeneity the load which requires an 
elastic polyurethane layer for a wafer is achieved about entire homogeneity by this method, there is a 
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trouble that the flattening property in a minute field is not good. 

** Even in the laminating of polyurethane and a nonwoven fabric, the nonwoven fabric layer achieved 
the duty equivalent to the elastic polyurethane layer of the above-mentioned **, and has acquired 
homogeneity. Moreover, although the flattening property is also excellent compared with synthetic 
leather since the polish layer also has the hard foaming polyurethane layer, demand level is not reached 
in recent years in improvement in the demand level of the flattening property in a minute field, and 
polish of a metal membrane. Moreover, it causes frequent occurrence of a scratch in this case and is not 
practical although improvement in a flattening property can be aimed at by raising the degree of 
hardness of a hard urethane layer further. 

** The thing of the structure of a polish layer, a rigid layer, and an elastic layer gives the moderate 
degree of hardness in which a scratch does not occur in a surface polish layer, and is a thing of a 
configuration of making the flattening property of a degree of hardness not being raised but deteriorating 
improve in a layer [ 2nd ] rigid layer. Although this solves the trouble of the method of the above- 
mentioned **, the thickness of a polish layer can also delete a polish layer, when 0.003 inches or less 
use it actually by this thickness by being specified in this case, and it has a fault with a short life cycle. 
** The fundamental thought of this method is the same as that of the method of the above-mentioned **, 
and although the range of the elastic modulus of each class tends to be limited and it is going to obtain 
the more efficient range, in this method, it is difficult for there to be no means to realize in any way 
substantially, and to manufacture a scouring pad. 

** Also with this method, although fundamental thought is the same as that of the above-mentioned **, 
in order to improve the homogeneity within a wafer side more, the medium rigidity layer is divided in a 
certain predetermined magnitude. However, cost cannot start this process to divide and a cheap scouring 
pad cannot be supplied. 
[0005] 

[Means for Solving the Problem] a conflicting requirement called [ on the scouring pad with which the 
pattern with this invention detailed on a semi-conductor wafer is formed, and is used for the polish 
process which carries out flattening in the minute irregularity of this pattern, and / in the whole wafer 
surface ] the homogeneity of the amount of polishes, and the concavo-convex flattening property in a 
minute field ~ responding » in addition — and the pad for semi-conductor wafer polish with little 
generating of a scratch is offered. 

[0006] Namely, a pattern is formed in a front face and this invention is set to the scouring pad used for 
grinding a semi-conductor wafer with detailed irregularity. The outermost superficial layer which is a 
polish layer of this pad is a porosity elastic resin layer, adjoins this polish layer and has a resin layer (the 
2nd layer) with a larger elastic modulus than the outermost superficial layer. Furthermore, a layer [ 2nd ] 
polish layer is a pad for semi-conductor wafer polish characterized by the configuration which carried 
out the laminating of the layer (the 3rd layer) softer enough than said 2nd layer to the opposite hand. The 
thing of the moderate hardness which holds a slurry because the outermost superficial layer uses a 
porous body, and does not generate a scratch is chosen. This layer is desirable, polyurethane foam is at 
best still more desirable, and the thickness of outermost superficial layer polyurethane foam is 0.2mm or 
more less than 1mm. Moreover, as a degree of hardness which a scratch does not generate, the hardness 
of outermost surface polyurethane foam is less than [ 45 or more ] 65 by the ASUKA D degree of 
hardness preferably. 

[0007] As polyurethane resin used for the outermost superficial layer of this invention, it consists of an 
isocyanate end urethane prepolymer and an organic diamine compound, and an isocyanate end urethane 
prepolymer consists of the poly isocyanate, macromolecule polyol, and low-molecular polyol. As poly 
isocyanate, as an example, 2 and 4- and/or 2, 6-G SOSHIANATO toluene, 2, 2'-, 2, 4'- and/or 4, 4 , -G 
SOSHIANATO diphenylmethane, 1,5 -naphthalene diisocyanate, p-, and m-phenylene diisocyanate, Die 
MERIRU diisocyanate, xylylene diisocyanate, diphenyl -4, 4'-G SOSHINE-TO, 1 and 3- and 1, 4- 
tetramethyl xylidene di-isocyanate, tetramethylene di-isocyanate, 1 ,6-hexamethylene diisocyanate, 
dodeca methylene di-isocyanate, A cyclohexane -1, 3- and 1, 4-diisocyanate, l-isocyanato-3-isocyanato 
methyl - 3, 5, and 5-trimethyl cyclohexane (= isophorone diisocyanate), Screw-(4-isocyanato 
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cyclohexyl) methane (= hydrogenation MDI), 2- and 4-isocyanato cyclohexyl-2'-isocyanato cyclohexyl 
methane, 1, and 3- and 1, 4-screw -(isocyanato methyl)- A cyclohexane, screw-(4-isocyanato-3- 
methylcyclohexyl) methane, etc. are mentioned. Moreover, as giant-molecule polyol, although hydroxy 
end polyester, a polycarbonate, polyester TERUKA-BONE-TO, a polyether, polyether carbonate, 
polyester amide, etc. are mentioned, for example, the good polyether and good polycarbonate of 
hydrolysis-proof nature are [ among these ] desirable, and especially a polyether is desirable from a 
price side and a melt viscosity side. A resultant with the mixture of oxidization alkylene like the start 
compound which has a reactant hydrogen atom, ethylene oxide and a propylene oxide, an oxidization 
butylene, oxidization styrene, a tetrahydrofuran, and epichlorohydrin as polyether polyol, or these 
oxidization alkylene is mentioned. The dihydric alcohol described above as a start compound which has 
a reactant hydrogen atom in order to manufacture polyester polio-RU in water and the bisphenol A list is 
mentioned. 

[0008] Furthermore, as a polycarbonate which has a hydroxy group, a resultant with the diol and the 
phosgene like 1,3 -propanediol, 1,4-butanediol, 1,6-hexanediol, a diethylene glycol, a polyethylene 
glycol, a polypropylene glycol, and/or a polytetramethylene glycol, JIARIRUKA-BONE-TO (for 
example, JIFENIRUKA-BONE-TO), or ring type carbonate (for example, propylene carbonate) is 
mentioned, for example. As polyester polio-RU, although the resultant of dihydric alcohol and a 
dibasicity carboxylic acid is mentioned, the one where ester join interval distance is longer is desirable, 
and all have [ sake / on a hydrolysis-proof disposition ] a desirable combination of a long-chain 
component. Although especially definition is not carried out, as dihydric alcohol, for example Ethylene 
glycol, 1 and 3- and 1, 2-propylene glycol, 1, and 4- and 1, and 3- and 2, 3-butylene glycol, 1, 6-hexane 
glycol, 1, 8-octanediol, neopentyl glycol, Cyclohexane dimethanol, 1, 4-screw -(hydroxymethyl)- 
Cyclohexane, 2-methyl-l,3-propanediol, 3-methyl-l,5-pentanediol, 2, 2, 4-trimethyl -1, 3-pentanediol, a 
diethylene glycol, dipropylene glycol, triethylene glycol, tripropylene glycol, Djibouti Wren Glico-RU, 
etc. are mentioned. 

[0009] As a dibasicity carboxylic acid, although there is a thing of aliphatic series, an alicycle group, 
aromatic series, and/or a heterocycle type, liquefied or when the thing of aliphatic series or an alicycle 
group is desirable and applies an aromatic series system from on the need of considering as low melt 
viscosity, concomitant use with the thing of aliphatic series or an alicycle group is desirable in the end 
NCO prepolymer to generate. As these carboxylic acids, although definition is not carried out, a succinic 
acid, an adipic acid, a suberic acid, an azelaic acid, a sebacic acid, a phthalic acid, isophthalic acid, a 
terephthalic acid, naphthalene dicarboxylic acid, cyclohexane dicarboxylic acid (o-, m-, p-), and a dimer 
fatty acid, for example, oleic acid etc., are mentioned, for example. As these polyester polyol, it can also 
have a part of carboxyl end group. For example, the polyester of hydroxycarboxylic acid like lactone 
like epsilon-caprolactone or an epsilon-hydroxy caproic acid can also be used. 

[0010] Although the dihydric alcohol used for manufacturing above-mentioned polyester polio-RU as 
low-molecular polyol is mentioned, as for the low-molecular polyol of this invention, it is desirable to 
use any one sort or those mixture of diethylene-glycol, 1, 3-butylene-glycol, 3-methyl-l,5-pentanediol 
and 1, and 6-hexamethylene glycol. If the ethylene glycol which is low-molecular polyols other than this 
invention, and 1 and 4-butylene glycol are used, the reactivity at the time of cast molding becomes quick 
too much, or since the degree of hardness of the polyurethane abrasives moldings obtained eventually 
becomes high too much, as abrasives of this invention, it will become weak, or will become easy to 
attach a blemish to IC front face again. On the other hand, although what has the suitable reactivity at 
the time of cast molding and the suitable degree of hardness of a polyurethane abrasives moldings 
obtained eventually may be obtained if long-chain dihydric alcohol is used rather than 1 and 6- 
hexamethylene glycol, it becomes high too much in price, and is not practical. 
[001 1] Since an isocyanate component needs to make the end NCO prepolymer to generate into low 
melt viscosity while being suitably selected according to the pot life needed at the time of cast molding, 
it is applied with independent or two or more sorts of mixture. Although especially definition is not 
carried out, as those examples 2 and 4- and/or 2, 6-G SOSHIANATO toluene, 2, 2'-, 2, 4'- and/or 4, 4*-G 
SOSHIANATO diphenylmethane, 1,5 -naphthalene diisocyanate, p-, and m-phenylene diisocyanate, Die 
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MERIRU diisocyanate, xylylene diisocyanate, diphenyl -4, 4'-G SOSHINE-TO, 1 and 3- and 1, 4- 
tetramethyl xylidene di-isocyanate, tetramethylene di-isocyanate, 1,6-hexamethylene diisocyanate, 
dodeca methylene di-isocyanate, A cyclohexane -1,3- and 1, 4-diisocyanate, l-isocyanato-3-isocyanato 
methyl - 3, 5, and 5-trimethyl cyclohexane (= isophorone diisocyanate), Screw-(4-isocyanato 
cyclohexyl) methane (= hydrogenation MDI), 2- and 4-isocyanato cyclohexyl-2-isocyanato cyclohexyl 
methane, 1, and 3- and 1, 4-screw -(isocyanato methyl)- A cyclohexane, screw-(4-isocyanato-3- 
methylcyclohexyl) methane, etc. are mentioned. As an organic diamine compound used by this 
invention, although there is especially no definition, 3, 3'-dichloro -4, 4 f -diamino diphenylmethane, 
chloroaniline denaturation dichloro diamino diphenylmethane, 1 , 2-bis(2-amino phenylthio) ethane, 
trimethylene GURIKO rouge-p-amino benzoate, 3, the 5-screw (methylthio) -2, 6-toluene diamine, etc. 
are mentioned, for example. 

[0012] Moreover, it is desirable to add a silicone system surfactant in order to control a foaming 
condition in the polyurethane resin layer used for this invention. Although the amount of the surfactant 
to add has the desirable minimum amount which can control a foaming condition suitably, it is still more 
preferably [ 0.5% or more 5% or less of] preferably good 10% or less more preferably 20% or less to 
the urethane polymer whole quantity. More than this, when many, urethane resin becomes [ the amount 
of surfactants ] soft, and a flattening property deteriorates. Moreover, when there are few amounts of 
surfactants than this range, a good foaming condition is not acquired. Although what kind of thing is 
sufficient as the silicone system surface active agent used for this invention, a dimethylpolysiloxane- 
polyoxy alkyl copolymer is preferably good. 

[0013] Furthermore, 10 to 50 micrometers or less have [ the diameter of optimal air bubbles contained in 
the polyurethane foam which is the outermost superficial layer in this invention ] a desirable diameter of 
average air bubbles. When the diameter of average air bubbles of foam is this range, the holdout of a 
slurry improves, consequently a polish rate improves. When the diameter of air bubbles separates from 
this range, a polish rate falls remarkably. In this invention, an outermost surface polish layer is adjoined 
and the layer with an elastic modulus higher than the outermost superficial layer is prepared. Even if a 
polish layer is a soft layer which does not generate a scratch for this reason, the 2nd adjoining layer can 
compensate that softness and can acquire sufficient flattening property. It is desirable that it is polyester 
film preferably as a layer with an elastic modulus higher than the outermost superficial layer which 
adjoins this outermost surface polish layer, and it is good that it is biaxial drawing polyester film more 
preferably. Moreover, as for the thickness of this layer, it is good that it is [ 0.2mm or more ] less than 
0.5mm. When the thickness of this layer is smaller than this range, sufficient flattening property in a 
minute field is not acquired. Moreover, although a flattening property is acquired when larger than this 
range, the homogeneity in the whole wafer surface is not acquired. 

[0014] Furthermore, as for the polyester film used for this elastic layer, in this invention, it is desirable 
preferably for that dynamic modulus to be 1 or more GPas. When an elastic modulus is smaller than this 
value, sufficient flattening property is no longer acquired like the case where the aforementioned 
thickness is reduced. Moreover, as for the dynamic modulus of the high elasticity layer used by this 
invention, it is desirable that it is stable in the range of 20 to 80 degrees C. In a CMP process, since 
[ this ] the temperature on the front face of processing may rise with the frictional heat of polish, the heat 
of reaction of a drug solution, etc., in order to obtain stable polish, it is desirable that the property is 
stable in said temperature requirement. In this invention, since the thickness of the polyester film to be 
used is increased, foaming type polyester film may be used. 

[0015] It is indispensable to prepare a soft layer (for an elastic modulus to be low) in a surface polish 
layer and the 3rd layer which faces focusing on an elastic interlayer in this invention as compared with 
the outermost superficial layer and a medium elastic layer. Thereby, the homogeneity of the polish rate 
across which it goes all over a wafer is maintainable. If a nonwoven fabric, a polyurethane impregnation 
nonwoven fabric or foaming polyurethane, and polyisoprene-rubber system resin are preferably used for 
this 3rd layer, polyisoprene-rubber system resin is at best especially preferably suitable. Moreover, when 
these raw materials are used, the desirable thickness of the 3rd layer is 0.5mm or more 2mm or less, and 
is 40% or less 10% or more as desirable compressibility. When this layer is said within the limits, 
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corresponding to the wave of the wafer with which the detailed pattern was formed, a scouring pad can 
deform and good homogeneity can be acquired, case compressibility is small in thickness being thinner 
than this range — a wafer — a scouring pad cannot be followed to a wave and homogeneity cannot be 
acquired. Moreover, thickness cannot be more than this range, or when compressibility is bigger than 
this range, the polish rate by which the seal of approval of sufficient load was not carried out to a wafer, 
but it was stabilized cannot be obtained. 

[0016] Although the laminating of the outermost superficial layer, the 2nd layer following it, and the 3rd 
layer may be carried out by what kind of approach in this invention, respectively, what is preferably 
stuck with a double-sided tape is good. It enables this to form a layered product simply. Moreover, 300 
or more g/cm has the desirable peel strength of each class in this case. When peel strength is less than 
[ this ], while grinding a wafer, there is a danger of exfoliating in some lamination parts of the scouring 
pad by which the laminating was carried out. In this invention, if needed, mechanical surface treatment, 
such as recessing, punch hole processing, embossing, and heat FURESU, may be performed in order to 
perform maintenance of a slurry, and supply in an outermost surface polish layer. As especially such 
surface treatment, recessing, punch hole processing, and its combination are suitable. 
[0017] 

[Example] The 370 weight sections are put [ a poly ether system urethane prepolymer (horse mackerel 
PUREN L-325 by the uni-royal company) ] into example 1 container for a foam stabilizer 
(dimethylpolysiloxane polyoxy alkyl copolymer Dow Corning Toray Silicone make SHI 92) with the 
3000 weight sections, it stirs by about 900 rpm with an agitator, a foaming solution is made, agitators 
are exchanged after that, and it is a curing agent (4,4'-methylenebis [2-chloroaniline] is supplied stirring 
the 770 weight sections.). After stirring for about 1 minute, mixed liquor was put in to the opening 
mould of a panmold, oven performed 110 degrees C and 6-hour postcure, and the foaming polyurethane 
block was manufactured. The obtained foaming polyurethane was 45 by the ASUKA D degree of 
hardness, and was 40 micrometers of diameters of average air bubbles. Next, heating this foaming 
polyurethane block at about 50 degrees C, it sliced in thickness of 0.3mm with the sheer (AMITEQ Co., 
Ltd. make VGW-125), and the surface polish sheet was obtained. A double-sided tape (Sekisui 
Chemical Co., Ltd. make double tuck tape #5782) is used for the obtained surface polish sheet, and it 
stuck with transparence polyester film ( [ by Toyobo Co., Ltd. ] E5000 dynamic modulus 1.5GPa) with a 
thickness of 250 micrometers which is a resin layer with a high elastic modulus, the amount of 
superintendent officers of 200g/the nonwoven fabric of m2 using 3.5-denier polyester fiber as a layer 
with the soft lowest layer - a moisture powder polyurethane emulsion - 30wt(s)% — impregnation was 
carried out and what was dried was used. The compressibility of this nonwoven fabric layer was 18%. 
Lamination was completed to that by which the laminating of the polyester film was carried out to the 
polish layer which manufactured this nonwoven fabric previously, and this nonwoven fabric was made 
to complete lamination and a scouring pad for a double-sided tape ( [ by Sekisui Chemical Co., Ltd. ] 
double tuck tape #5673FW) further again with a double-sided tape ( [ by Sekisui Chemical Co., Ltd. ] 
double tuck tape #5782). There was 600 or more g/cm of bond strength of each class stuck with the 
double-sided tape. The configuration schematic diagram of the scouring pad obtained by drawing 1 is 
shown. In addition, compressibility was measured at 25 degrees C by TMA by MAC Saiensu-Sha using 
the cylinder indenter with a diameter of 5mm. 

Compressibility (%) =100(T1-T2)/T1T1: Thickness after applying the load of 30kPa(s) (300 g/cm2) for 
60 seconds from unloaded condition. 

T2: Thickness after applying the load of 180kPa(s) for 60 seconds from the condition of Tl. 
[0018] The polish property was evaluated using the silicon wafer on which the oxide film deposited the 
obtained scouring pad with CMP polish equipment (Okamoto machine tool company make SPP-600S). 
As a slurry, the silica slurry ( RD97001 made from FUJIMIIN condominium rhe TETTO) adjusted to 
pHl 1 at this time was conducted by the flow rate of 1 50 g/min, and the polish experiment was 
conducted with the sink in polish load 300 g/cm2, scouring pad rotational frequency 25rpm, and wafer 
rotational frequency 27rpm. The wafer used for assessment found the average polish rate when the 
thermal oxidation film grinds 0.5 micrometers using what was deposited 1 micrometer to a 6 inch silicon 
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wafer. Moreover, 28 points were measured in each side of a wafer at this time, and the homogeneity 
within a wafer side was evaluated. The homogeneity within a wafer side was computed by homogeneous 
^(maximum thickness-minimum thickness)/(2x average thickness) xlOO. 

After making a 6 inch silicon wafer deposit 0.5 micrometers of thermal oxidation film and performing 
predetermined pattern NINGU, 1 micrometer of oxide films was made to deposit in p-TEOS, the wafer 
with a pattern with an initial level difference of 0.5 micrometers was manufactured, this wafer was 
ground on the above-mentioned conditions, after polish, each level difference was measured and 
assessment of a flattening property estimated the flattening property. Two level differences were 
evaluated as a flattening property. One was a local level difference, this was a level difference in the 
pattern located in a line in the tooth space whose line with a width of face of 500 micrometers is 50 
micrometers, and in 100-micrometer at equal intervals line - and - tooth space, another could delete the 
bottom part of a tooth space and investigated the amount. Although the property acquired in this 
example was shown in a table 1, the polish rate was highly stable, homogeneity was also as good as 10% 
or less, and it turned out that the flattening property is also extremely excellent. 

[0019] In example 2 example 1, except having sliced the thickness of a surface polyurethane polish layer 
to 0.8mm, it was the same and fabrication and assessment were performed. Although the assessment 
result was similarly written together to a table 1, the polish rate was highly stable like the example 1 , 
homogeneity was also as good as 10% or less, and it turned out that the flattening property is also 
extremely excellent. 

In example 3 example 1 , except that the medium high elasticity layer changed into foaming polyester 
film ( chestnut spa [ by Toyobo Co., Ltd. ] dynamic modulus 1.2GPs) with a thickness of 380 
micrometers from transparence polyester film, it was the same and fabrication and assessment were 
performed. Although the assessment result was similarly written together to a table 1, the polish rate was 
highly stable like the example 1, homogeneity was also as good as 10% or less, and it turned out that the 
flattening property is also extremely excellent. 

[0020] In example 4 example 1 , except that the thickness of the transparence polyester film of a medium 
high elasticity layer made it 200 micrometers, it was the same and fabrication and assessment were 
performed. Although the assessment result was similarly written together to a table 1, the polish rate was 
highly stable like the example 1, homogeneity was also as good as 10% or less, and it turned out that the 
flattening property is also extremely excellent. 

After carrying out liquefied isoprene optimum dose combination of the styrene-butadiene copolymer as 
benzyl dimethyl ketal and a plasticizer by having made lauryl methacrylate into the photoinitiator as a 
monomer as example 5 polymer, carrying out melting mixing with a biaxial extruder and considering as 
a sheet by the T die, UV light was irradiated and the rubber- like sheet with a thickness of 1mm was 
obtained. The compressibility of this sheet was 20%. As a layer with the soft lowest layer, instead of the 
polyurethane impregnation nonwoven fabric, this rubber-like sheet was used and it evaluated like the 
example 1 in the example 1. Although the assessment result was similarly written together to a table 1, 
the polish rate was highly stable like the example 1, homogeneity was also as good as 10% or less, and it 
turned out that the flattening property is also extremely excellent. 

[0021] The stirring rotational frequency when mixing a prepolymer and a foam stabilizer in example 6 
example 1 was set to 840rpm, and was stirred, and fabrication and assessment were performed like the 
example 1 except it. The diameter of average air bubbles of the obtained urethane foam was 50 
micrometers. Although the assessment result was similarly written together to a table 1, the polish rate 
was highly stable like the example 1, homogeneity was also as good as 10% or less, and it turned out 
that the flattening property is also extremely excellent. 

In example of comparison 1 example 1, except having sliced the thickness of a surface polyurethane 
polish layer to 1.5mm, it was the same and fabrication and assessment were performed. Although the 
assessment result was similarly written together to a table 1, homogeneity got worse a little and the 
flattening property also got worse a little. 

[0022] In example of comparison 2 example 1, except having sliced the thickness of a surface 
polyurethane polish layer to 0.1mm, it was the same and fabrication and assessment were performed. 
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Although an assessment result is similarly written together to a table 1, and homogeneity and a 
flattening property improved, wafer processing number of sheets wore the surface polyurethane polish 
layer out in about ten sheets, and the hole has been vacant. 

In example of comparison 3 example 1, except that the medium high elasticity layer changed into the 
stainless steel foil (SUS304 stainless steel sheet) with a thickness of 100 micrometers from transparence 
polyester film, it was the same and fabrication and assessment were performed. Although the assessment 
result was similarly written together to a table 1, and the flattening property was good, homogeneity 
brought a little bad result. 

[0023] In example of comparison 4 example 1, the stirring rotational frequency when mixing a 
prepolymer and a foam stabilizer was set to 360rpm, and was stirred, and fabrication and assessment 
were performed like the example 1 except it. The diameter of average air bubbles of the obtained 
urethane foam was 100 micrometers. The polish rate has become small although an assessment result is 
similarly written together to a table 1 , and surface smoothness and homogeneity are almost the same as 
an example 1 . 
[0024] 



(A/min) 

(%) 





900 

3 

60 

900 

1000 ft 


850 

6 

40 

750 

2500 ft 


870 

4.5 

50 

800 

1100 ft 


920 

4.5 

50 

800 

950 tJC 


900 

3 

60 

900 

1000 ft 


850 

3 60 

900 

1000 ft 


840 

11 70 

1050 

4000 ft 


930 

3 30 

700 

300 ft 

tmm 

870 

12 40 

750 

1100 ft 


700 

3 i 60 

900 

1100 ft 


[0025] 

[Effect of the Invention] The ground object excellent in surface smoothness and homogeneity can be 
obtained maintaining a high polish rate by using the scouring pad of this invention for various kinds of 
polishes. 
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CLAIMS 


[Claim(s)] 

[Claim 1] In the scouring pad used for grinding the semi-conductor wafer which a pattern is formed in a 
front face and has detailed irregularity The outermost superficial layer which is a polish layer of this pad 
is a porosity elastic resin layer, adjoins this porosity elastic resin layer, and has a resin layer (the 2nd 
layer) with a larger elastic modulus than a porosity elastic resin layer. The pad for semi-conductor wafer 
polish characterized by the configuration which furthermore carried out the laminating of the layer with 
an elastic modulus lower than said 2nd layer (the 3rd layer) to the layer [ 2nd ] porosity elastic resin 
layer in the opposite side. 

[Claim 2] The pad for semi-conductor wafer polish characterized by the outermost superficial layer 
being polyurethane foam in claim 1 . 

[Claim 3] The pad for semi-conductor wafer polish characterized by the 2nd layer being polyester film 
in claim 1. 

[Claim 4] The pad for semi-conductor wafer polish with which the 3rd layer is characterized by being a 
nonwoven fabric, a polyurethane sinking-in nonwoven fabric or foaming polyurethane, and 
polyisoprene-rubber system resin in claim 1 . 

[Claim 5] The pad for semi-conductor wafer polish with which thickness of the polyurethane foam 
which is the outermost superficial layer is characterized by 0.2mm or more being less than 1mm in claim 
2. 

[Claim 6] The pad for semi-conductor wafer polish with which thickness of this polyester film is 
characterized by 0.2mm or more being less than 0.5mm in claim 3. 

[Claim 7] The pad for semi-conductor wafer polish with which thickness of the 3rd layer is 
characterized by 0.5mm or more being 2mm or less in claim 4. 

[Claim 8] The pad for semi-conductor wafer polish with which hardness of the polyurethane foam which 
is the outermost superficial layer is characterized by or more 45 being less than 65 by the ASUKA D 
degree of hardness in claim 2 and claim 5. 

[Claim 9] The pad for semi-conductor wafer polish characterized by the dynamic modulus of this 
polyester film being 1 or more GPas in claim 3 and claim 6. 

[Claim 1 0] The pad for semi-conductor wafer polish with which the compressibility of the 3rd layer is 
characterized by 10% or more being 40% or less in claim 4 and claim 7. 

[Claim 1 1] The pad for semi-conductor wafer polish characterized by this polyester film being foam in 
claim 3, claim 6, and claim 9. 

[Claim 12] It is a pad for semi-conductor wafer polish about the diameter of average air bubbles of the 
foaming polyurethane layer which is the outermost superficial layer in claim 2, claim 5, and claim 8 
being 10 micrometers to 50 micrometers or less. 

[Claim 13] The pad for semi-conductor wafer polish characterized by sticking the outermost superficial 
layer, the 2nd layer following it, and the 3rd layer with a double-sided tape in claims 1-12, respectively. 
[Claim 14] The pad for semi-conductor wafer polish characterized by the peel strength in each class of 
this double-sided tape being 300 or more g/cm in claim 13. 
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TECHNICAL FIELD 


[Field of the Invention] About the polish approach for carrying out flattening of the semi-conductor 
substrate, especially, the detailed pattern is formed on the semi-conductor wafer* and this invention 
relates to the scouring pad used for the polish process which carries out flattening of the minute 
irregularity of this pattern. 
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^*v'vrt'-2 ' -^y^tF^n^w^y, 
i, 3-&m, 4-tr.x- (-r y iyr v y - 
i/^n^^r-y->, t*^- (4-Yy^r^h~3-y^- 

xr/K ^y^-^-h N ^yrc^T 1 /^-^- 

7|fy oi-x/K ^y^—r^-^-h, #y:n 
^r/^r^ K**5*jf &jx«^ :tibo5»M 

«PttOft»ft*y3:-^/uXV*y*-aR*- 

L<, ffiftat^BHftSffid^tt^y^-r^Wlc* 

*u\ ^y^-^/u^y^-- /ut Ltn sj^tt** 

[0 0 0 8] JEtdfc Kn^rv^XSr^ri-SjKy ^7-^>- 
h t Ltll, «itf, 1, 3-yn^>^-yK 1, 
4-:/*>'v ? ;t-/K 1, 6-^^f*Vv>^"-7K ^ 

t°uy^y 3-/W/x^!;rh7^^!J a 
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1, 2-/nt°l/>'/yn-/K l, 3- 
&U<2, 3-/fI/y^y^-;K 1, 6— ^rf-V^ 

l, 8-*t fyi?*-/^. tt^^ns? 
y^-,K ^^n^f-^^^^/-/K 1, 4 -If* 

- (hFa^r^fyV) -v^n^^y. 2-y^A 
-1, S-z/n/^v^-zK 3-^^/1—1,5-^ 
V^V^-yK 2, 2, 4-h!M^A—l, 3-^ 

[0 0 0 9] ZUfiaHt*^#>ifct LTWt, SgjWSk n 

miSNco^i/^y^ mvtx im& t -r 

Srilfl! 1" SS'&flJJIJKJS^SI^O tot 2 s 

as, fllxJi^^R. T^t-y^ ^yyi, ri?7 

*/y$L -^^^uv^/^v^ i/?u^*^i/$ 

Artf>& (o-.m-.p-) , ^-f^-UUteK, 09x.tf*"W 

[ooio] y *-/wt ltwu flu^o^ y ^ 

- # * t f e> it, s as , #i8 w * y a— a* t is, 

3-y^vU- 1, 5—^>^ Vv^-zl^tf 1, 
ftofcOX I C^®i^«aSo#a< flfe^, 1,6 

£#y ^u^vwB»fie^«ioa«asig§)*t^sj»e> 

[0011] >f aSfiWKWM-ifcfi 

as. 2, 4-xw/4/cfi2, 

:r.>\ 2, 2'-, 2, 4 ' -&tf/£fci24, 4 " ~ 


*-K ^y y^^f y^>T*-K 

k 1, 3 -XVI, 4-rF7^f/^>yf^ 

y^~h, rh7^f u>^y^n-h, i, 

^-T V S/T*— k V? n^^rf-y- 1 , 3 -Xtf 1 , 4 

— s?>fyw*— k l-^y^r-rv-s-^y^r 

i~ M^/V— 3, 5, 5 - h y^^y^n^fy (= 

^y^oy^y^-h) % t**- (4—fy$/T 

^-h^n^iz/l/) (=*j$MDI) % 2-R 

^4 ->f y f/Tir hist D^*S/^- 2 ' -- f y *>r-f 
k>^n^3rvvyy 1, 3-M1, 

(-f y^r^-by^A-) -v^n^-^v, tr*- (4 
y y/t F - 3 - ^ f /v-y^ n^^y/v) ^y 

*irL-Ctt, WfcRJttta^jW, ttxtf, 3,3'-v^ 

on-4 ) 4'-y7;/v J 7i^M^y ^nn7^ 
yyifr^nn^7;;^7x^M^y 1,2- 

fcf* (2-7^;7i^ft) Fy^f i/y 

3— /v— v^-p-r ^y^cy/x- k 3,5- tf 

(y^A-^*-) -2, 6- h^yvy^ym&mf b 

[0012] *tz*&m\cm^*btiz>tf}) *u*vttfj§§ 
«?sfi«iB*iiai:»j»^ta*fi*as»*uv^s, 

$L< mo%SkT. Mi-ff 4 L< tt5%«T0. 5%^l±as 

yn ^f- v-tK y ^-^r^r A^r/y*a^as^i\ 
[0013] Mfc, **M^*3»ts**ffiJir*fc5#y 

Mm^e>50MmHT^ff*U\ ^f&^¥^^as 

co^jfL ify- has^3±i-^, 0 sfasasrojfifflS:^ 

flHBi^-Hl*L<fiT1-5. **W"Ctt. 

£Liv*f)Mfl-efco-ct, ^l-^m2gas^co 
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fit, 0.2mm£A±0.5mm*i»"CfeS-t* s fiV^ o ^f(D 

W * # ^ o(fiB J; 9 /h £ v «/h«#-C0>+#£¥ 

[0 0 14] £P>K, *38^t^*5^T. ^OWttHUlffl 

ttfo*i5K»lM^»ft»tt*tt20t:d»6)80 , CottHK 
[0 0 1 5 J *5BMT-«:. Wtt^BBJiSrt'bi LT^® 

EEfg*<hLTte, 10%^±40%^TT*fc£ o roJiasffi 
£ h 5 C t dSffl** v \, 

[0 0 16] *»w-ett, ft&BJl* **uoHK*2Ji 

fc^iBtftS. *fc* #Jl0WfBttft*:3O 
Og/cmHi#»iU\ »JgS»a#;iftKTO»g\ 

X, t-h7^§«ft$BDI^oTt)gt\ 


[0 0 17] 

£160! 1 

^asr^7 p U'>'L-325) zmommut, 

ft I^r) 3 -^c/i) 3 -y Oft) tt» SH19 
2) £370£i:gIS£A*X, *»«^T»900rpmr-«»L« 
ja*«SrfP9, toft, LWtiffl (4,4' 

o*— :7V ^e- /i/ K^»3**Aihs tf— ^vtcri 10 

e>*?>ftf— (r^r^ttK vgw-125) (ctb$o.3 

i^hl^ir-/ (8M<{fc¥X&ttK 9?A>9v 
^#5782) £fflWC, #tt*0«VWiMT*>6 

St E5000 l.SGPa) irftS9^fc 0 MT 

«t^ffl^fcSWitft200g/m 2 ^il*(C, 
y ^U^>^/U^3 V£30wt 

fc Q ^O^MMjSt, ifelcSf^LfcflHI»t*y^'r/u 

^X^tfc^ ?7fr9v9*r<-? #5782) lCTS£9^ 

7^9 y 9^—7 #5673FW) ^lA^-g^r, ii^yK 

JEffi^ (%) =10 0 (T1-T2) /Tl 

Tl :tM»^30kPa (3 00 g/cm 2 ) 

<£>$fa£6 oa?ffl^(tfcftcoii^ 0 

T 2 : T 1 O^ffi^b 1 8 0 k P a (OffiMZ 6 0g?M>6^ 
[0 0 18] #b;h,fcflM'<3> KSr> CMPWS^g (H 

*ximm±m spp-goos) ^xmitmommLtc^D 

y-^rur^, pHiiici^s^ttfci/y ^7^^ y- (7 

^;^^-^l/-ry httffil RD97001) £l50g/min 
coacfiT^L^T)^, WS^M300g/cm 2 , BF*^<y 
KlHl(E»25rpnj, ?^^[H]$5^27rpmlCTW§H^£tTo 
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*&-tt= (**MW-*/hWt) / (2x¥*SW) xio 

o-ejua L/do 

fl^&o.5/imi£»£^fc«L mfcO'**-*-*?*: 
ftitc^ p-TE0S^T»{kRSrlMm«l8($-fr, ?UJ8 

£fHffiLfc 0 lotto— *yi/«*-C*>0, rfttt*l500/z 
*aHT?fc9, t>5t>tottlOOMm<D*flBBIC07-0 

• tv k ■ *^<— ^idisv^r, ^oistFu^Byn 

tf, SF*u-httK<a?36LTJs9, J&H4fclO%«T 

[0019] 

0K#«attfcC! *y*'< »f$PMW 1.2GPs) ^ 
JHELfcBWttWII-C, «K Mtffofc. WmfeZk 

ttK<S3EUT*5 9, *Sr-ttt>l0%KT4:ft#-e, ¥*i 

fktfltt i>tt« rffitir a*£a>o fc e 

[00 2 0] 3£Jfe#J 4 


£9 >- b£ Ltc<Dh, UV3te£HWtLTJ5$lnm<0^ 
ttv'-hSrifc, rov- hOJEJ8*tt2 0%-Cfco 

^T, IS1(S«1 fcia«JcW«*frofc. ffHHSJfcSrEli: 
<mic#i2-f3#\ *tt«lfcl3«W»u-htt*< 

[0 0 2 1] Hffi^J 6 
^8H$IsHB»Sr840rpm^UTj|#L, **l«*tt^lfc«l 

lic0fE-f*5#* mtflll 4B«W*i'-httK<££ 

\tmmi 

[0 0 2 2] VcMtm 2 

ofco IMilt*fcHIC<*lt»B"ra*, *9-tt, ¥ 

ifc$fc{*j3 

Hffi^JiicioV>r, "PRIKWttBdsSM^y^^T 1 ^^ 

>f/W*fl»?>. IS^lOO/imCO^xyU^^ (SUS304 X 

fy^v'-H ic^JEL^K^ttPiai^ SfK ffKffi 
SrfTofc. »fiStt*SrlHi:<*lJcWIBl-S^ ^Slb 

[0 0 2 3] it«094 

^Iftm fc*3vn\ ^u-jKy^-fcSfafflSri&g-rsi: 
#O»#|5HE!RS:360rpni^LTa»L, ^tl^ttHJS 

fa^¥^?amttiooMm-efeo^o l?ffi^$r^i: 

[0 0 2 4] 
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